In a perfect capital market, investments should not be related to cash flows of the firm. Investments should only be determined by the amount of renewal investments required and growth opportunities available to the firm. Contrarily, due to the conflicts of interest between the managers and the shareholders, the theory on agency costs and free cash flow hypothesis propose that managers are inclined to over-use free cash flow, which is in excess of value-adding investments. It is claimed that firms invest their extra free cash flow on projects with returns below cost of capital of the firm. Some prior studies made on the topic implied the validity of this hypothesis. In other words, firm's resources might be wasted by means of over-investing. This study, based on a panel data of 154 Borsa Istanbul firms observed between 2005-2015, confirmed that firms over-invest when there is free cash flow available in excess of growth opportunities and dividends. Prior studies have used mostly regression models or Tobin's q to estimate investment prospects of the firm. However, this study adopted a direct method to estimate investment opportunities available to the firm.
Introduction
An extension of the theory on agency costs, free cash flow hypothesis (Jensen, 1986) , has long been accepted valid, but not enough verification has been proposed till today. The hypothesis suggests that excess free cash flow of the firm may be squandered by the management unless it is withdrawn by the shareholders. The payout of extra free cash flow is expected to decrease the amount of resources controlled by the management and serves to maximize the shareholder value. Verification of the concept is rather difficult because there is no direct way to observe the amount of funds wasted in low return projects. Nevertheless, there has been few studies on the topic which implied the validity of the hypothesis that, firm's resources might be wasted by means of over-investing such as Stulz 1 , Strong and Meyer 2 , Hubbard 3 , Richardson 4 , Chen et al. 5 But there are also some studies which suggested invalidity of free cash flow hypothesis in certain conditions 6 .
Firm has to invest only on projects with returns above its cost of capital. Investing in lower return projects means wasting the resources of the firm. To determine whether an investment is beneficial or not, one has to disclose the opportunity set of the firm. One way to estimate it is, as 1 Stulz, R. (1990) . Managerial discretion and optimal financing policies. Journal of financial Economics, 26 (1), 3-27 2 Strong, J. S., and Meyer, J. R. (1990) . Sustaining investment, discretionary investment, and valuation: a residual funds study of the paper industry. In Asymmetric Information, Corporate Finance, . University of Chicago Press.
3 Hubbard, R. G. (1997) . . National Bureau of Economic Research. 4 Richardson, S. (2006) . Over-investment of free cash flow. Review of Accounting Studies, , 159-189. 5 Chen, X., Sun, Y., and Xu, X. (2016) . Free cash flow, over-investment and corporate governance in China. PacificBasin Finance Journal, 37, Chang, S. C., Chen, S. S., Hsing, A., and Huang, C. W. (2007) . Investment opportunities, free cash flow, and stock valuation effects of secured debt offerings. Review of Quantitative Finance and Accounting, 28(2), done by the studies of Richardson 7 and Chen et al. 8 , establishing a regression model and using residuals as excess or under investment. Another approach is to use Tobin's q as the proxy of the firm's opportunity set. Contrarily, this study adopts a direct approach and estimates opportunity investments of the firm from the rational that, an opportunity investment results in either an efficiency improvement or a capacity increase and should have a return above the cost of capital of the firm. In other words, opportunity investment is expected to bring some improvement on the cash generation of the firm. Any investment beyond renewal (sustaining) investments for the assets in place and opportunity investments is accepted as excess investment or over-investment. A statistically significant relationship substantiated between excess investment and the free cash flow available after dividends, renewal investments and opportunity investments, is expected to validate the hypothesis.2
. Literature Review
The free cash flow hypothesis proposed by Jensen 9 underscores the conflicts between managers and shareholders. Theoretically, in a perfect capital market, firm's level of investments should not be related to the level of internally generated cash flows 10 . Degree of investments should only be determined by the opportunity set of the firm. Contrarily, some studies have shown a positive relation between investment expenditure and cash flow 11 . Presence of internally generated cash flow beyond the amount required to maintain existing assets and finance new positive net present value (NPV) projects, creates an exposure for misuse of these funds 12 . Firms with less amount of growth opportunities are found to be reducing their cash hoarding after dividend initiations. In other words, dividends reduce the agency costs of free cash flow. The market anticipates the reduced agency costs of free cash flow after dividend initiation announcements and reacts positively 13 .
Free cash flow more than the financing need of all positive NPV projects and the need to maintain existing assets, is generally squandered by the management, unless it is returned to the shareholders as dividends or share repurchases. Jensen 14 suggests that managers commonly prefer to grow beyond the optimal firm size, since growth extends the managers' power by expanding the resources under their control. The agency cost explanation indicates that management is likely to invest in projects which are beneficial only from management's perspective, but may not be rewarding for corporate owners, especially when the monitoring of the management is weak 15 . Furthermore, firms with large cash flows and limited growth opportunities are more likely to engage in acquisitions that do not create shareholder value. Contrarily, firms with more investment opportunities use their internal cash generation more productively 16 . Stulz 17 revealed that managers under-invest when cash flow is low and over-invest when it is high. Management can derive perquisites from over-investment by running a bigger firm and expectedly, are inclined to invest as much as possible.
If free cash flow of the firm is not paid-out as dividends or used to repurchase stock, it can easily be invested in low-return projects and wasted. According to Jensen 18 , firms with unused borrowing power and large free cash flows are prone to adopt value-destroying growth strategy that is, growing without creating any shareholder value. Morgado and Pindado 19 suggest that investment and value relation is not monotonic. Firm's value increases up to the optimal level of investments and decreases thereafter. Since firms will first undertake positive NPV investments, firm value will increase until those positive NPV projects are exhausted. Continuing investing means undertaking negative NPV projects. Eventually, market will start decreasing the value of the firm.
Corporate debt may moderate the agency problem by shrinking the cash flow available to managers. However, it may also restrict the firm's ability to undertake positive net present value (NPV) projects. Strong and Meyer 20 claim that agency model does not coherently define cash flows and capital investment. They praise "residual funds" model for better capturing the "behavioral dimensions of corporate capital budgeting". The residual funds approach contends that capital investment is a function of the residual funds available after fulfilling preceding claims on the corporate cash flow. The funds unclaimed after debt service are used to pay dividends. Remaining funds after dividends are available for investments. However, if firm has positive NPV projects, which require equity financing due to leverage limitations, the firm either reduces dividends or issues new shares. In the absence of leverage limitation, dividends play an important role in reducing free cash flow available to the management for over-investment. Overinvestment behavior predicted by free cash flow hypothesis is especially prevailing in large and low dividend firms 21 . 15 Chen, Sun, and Xu, 2016 16 Doukas, J. (1995) . Overinvestment, Tobin's q and gains from foreign acquisitions. Journal of Banking and Finance, 19(7), 1285-1303. 17 Stulz, 1990 18 Jensen, 1986 19 Morgado, A., and Pindado, J. (2003) . The underinvestment and overinvestment hypotheses: an analysis using panel data. European Financial Management, 9(2), 163-177. 20 Strong, and Meyer, 1990 21 Vogt, S. C. (1994) . The cash flow/investment relationship: evidence from US manufacturing firms. Financial Management, 23(2), 3-20.
Strong and Meyer 22 divide investments into several different types in a hierarchical order. First, comes the investments on safety needs or pollution control equipment. Secondly, investment aiming efficiency increase is implemented. Third, new investments for current product lines are carried out, followed by investments for expanding into closely related products, and finally, the investments outside the existing lines of business are made. For a firm operating in a fast growing sector, free cash flow in a residual funds model might be negative. In the estimation of residual cash-flow, interest payments and taxes are subtracted from the operating cash flow. After the subtraction of dividends, sustaining investment amount is deducted from the remaining amount.
Decreasing profitability may be a sign of discretionary expenditures outside the firm's current operations, because discretionary expenditures are mostly negative net present value (NPV) investments. Discretionary investments are capital expenditures that are not required by the core business. Strong and Meyer 23 found a relationship between residual cash flows, discretionary investment, and financial performance which is consistent with agency hypotheses. Discretionary expenditures are, in general, negatively related to shareholder returns. Additionally, information and incentive problems 24 He used a regression model to estimate new investments and accepted the residuals of the model to be over-investment. In line with free cash flow hypothesis, he found a positive association between over-investment and free cash flow for firms with positive free cash flow. He also showed 22 Strong, and Meyer, 1990 23 Strong, and Meyer, 1990 24 Hoshi, T., Kashyap, A., and Scharfstein, D. (1991) . Corporate structure, liquidity, and investment: Evidence from Japanese industrial groups. The Quarterly Journal of Economics, 106(1), 33-60. 25 Fazzari, S. M., Hubbard, R. G., Petersen, B. C., Blinder, A. S., and Poterba, J. M. (1988) . Financing constraints and corporate investment. Brookings papers on economic activity, 1988(1), 141-195, pp. 142-143. 26 Whited, T. M. (1992) . Debt, liquidity constraints, and corporate investment: Evidence from panel data. The Journal of Finance, 47(4), 1425-1460. 27 Allayannis, G., and Mozumdar, A. (2004) . The impact of negative cash flow and influential observations on investment-cash flow sensitivity estimates. Journal of Banking and Finance, 28(5), 901-930. 28 Richardson, 2006. that the majority of free cash flow is retained in the form of financial assets. He claimed that "there is little evidence that free cash flow is distributed to external debt holders or shareholders". On the other hand, Lang et al. 29 used Tobin's q to distinguish between firms that have good investment opportunities and those that do not. They found that in tender offers, bidder returns are significantly negatively related to cash flows for companies without good investments opportunities. But this negative relation is not valid for firms with good investment opportunities.
Although no empirical approach, estimating the relationship between cash flow and investment, is flawless 30 , reliability of Richardson's over-investment estimation is heavily dependent on the perfectness of the first model. To estimate over-investment accurately, a precise model estimating total investment is needed. When the first model is flawed, incorrect estimation of residuals is possible. In other words, it is not possible to decide whether residuals stem from the imperfections in the model or really from the excess investments. Additionally, as Bergstresser 31 also points out, the model does not distinguish over-investments or under investments as the residuals have zero mean.
Adhering to the methodology of Richardson 32 , Chen et al. 33 , confirmed that over-investment is sensitive to current free cash flow, and that firms with higher free cash flow are associated with higher over-investment which is consistent with the agency cost explanation.
Methodology
In testing free cash flow hypothesis, estimation of over-investment still remains to be the key issue. As there is no way to directly observe it, you have to devise a model to estimate it. In line with prior studies of Richardson 34 and Chen et al. 35 , in this study, total investments are decomposed into its components as maintenance investments, investments related to firm's opportunities and investments in excess of these, which is called excess investments or over-investment. So the firm's total investments are expressed as in equation (1). (1) Total investments are directly observable from the financials of the firm. However, in order to estimate others, an approximation is required. Similar to prior studies, depreciation is used as the proxy of maintenance investments. It is assumed that depreciation of assets fairly reflects the 29 Lang, L. H., Stulz, R., and Walkling, R. A. (1991) . A test of the free cash flow hypothesis: The case of bidder returns. Economics, 29(2) , 315-335. 30 Bergstresser, D. (2006) . Discussion of "Overinvestment of free cash flow". Review of Accounting Studies, [191] [192] [193] [194] [195] [196] [197] [198] [199] [200] [201] [202] pp. 201 . 31 Bergstresser, 2006, pp. 194 . 32 Richardson, 2006 33 Chen, Sun, and Xu, 2016 34 Richardson, 2006 35 Chen, Sun, and Xu, 2016 actual wear-out in the existing tangible assets of the firm. Firms are assumed to make this amount of investment every year to preserve the functionality of existing assets. In order to estimate investments related to opportunities of the firm, in contrary to prior studies which used regression residuals, a direct approach is adopted. The studies of Chang et al. 36 , Doukas 37 , and Officer 38 used Tobin's q, which is defined as the ratio of the market value of a firm to the replacement costs of its assets, to estimate growth opportunities of the firm. However, Tobin's q reflects all future growth opportunities and the average return of these opportunities anticipated by the market, thus may be a poor predictor of investments 39 . For estimating excess investments in a certain time period, we need to find investment opportunities available in that time period. Secondly, Tobin's q indicates only the investment opportunities disclosed to outsiders. Investment opportunities known only by the insiders are not included in q ratio. To avoid this shortcoming of Tobin's q, Carpenter and Guariglia 40 included contractual obligations for future new investment projects as an additional proxy. This variable was expected to capture information about opportunities available only to insiders. They suggested that when this new proxy was used together with Tobin's q, it might have resulted in better measurement of investment opportunities.
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Maintenance investments aim to preserve the current level of cash generation. Conversely, opportunity investments aspire improvement in the current level of cash generation. Therefore, opportunity investments should be expected to enhance future cash flow of the firm. The improvement on cash generation may either stem from efficiency increase or capacity expansion. However, that does not make any difference as long as there is an investment and a corresponding improvement in the cash generation of the firm.
It is generally accepted that value of the firm is the sum of all its future cash flows discounted with weighted average cost of capital. In value calculations, firm's expected life time is assumed to be infinite. Thus, firm with perpetual and constant cash flow is simply valued by using below equation (2) In which MVA is the market value of assets, is the weighted average cost of capital, EBIT is earnings before interest and tax, or the operating cash flow, and t is the tax rate. When above equation is re-arranged, it becomes Assuming firm's cost of capital is constant, that is, it is not changing with the level of investments, then, when firm augments its cash flow with ΔEBIT it adds ΔMVA to current level of firm value (equation 4). Therefore, ΔMVA is the maximum amount of capital expenditure a firm can undertake for the given level of improvement in its cash flow in order not to decrease firm value. In equation 4, it is assumed that increase in operational cash flow stemming from investments are perpetual. (4) Cost of capital can be estimated from equation (3). When firm improves its operating cash flow, its value of assets is expected to increase to preserve current level of cost of capital. In other words, if EBIT(1-t) comes out to be less than anticipated by the market, then the market reduces value of equity to preserve the level of cost of capital. Contrarily if the improvement in operational profit is more than expected, the market value of the equity increases and the level of cost of capital is preserved.
Firms invest to create value and value of the firm, theoretically, is the sum of discounted future cash generation of the firm. An investment that does not improve operational cash generation and has a return below current cost of capital, consequently, not augmenting shareholder value may be accepted as over-investment or excess investment. It is excess investment, in the sense that the firm actually wastes its capital in a low return project.
To accept an investment as a growth opportunity, return of the investment must be at least as much as the average current return of the firm, which is cost of capital of the firm. Assuming that the return on the opportunity investment is perpetual, the maximum level of investment for the given level of cash flow improvement can be defined as in equation (5). (5) Assuming book value and market value of liabilities do not differ significantly, current return on firm's already existing investments (before tax) can be defined as in equation (6) where MVE is the market value of equity or market capitalization. (6) Operating cash flow is the current level of return on total investments of the firm before tax. When the improvements on operating cash flow is divided by ROI (return on investments), the maximum level of opportunity investment which corresponds to the specific level of operating cash flow improvement is found. Current return on investments reflects the real cost of capital. When the return on an investment is below cost of capital, the market will reduce the firm's market value, and the denominator in equation (6) will decrease. However, the current level of the required return which is determined by the risk level of the firm, is kept constant.
Free Cash Flow available after maintenance and opportunity investments may be defined as in equation (7). (7) Where;
Since interest payments are generally made with quarterly installments, annual interest payments and annual financial charges may be assumed to be close in magnitude. The dividend payments lessen the cash available for further investments. Therefore, Equation (7) can be simplified into equation (5) after the addition of dividend payments. (8) If "the free cash flow hypothesis" is valid, then the free cash flow defined by equation (8) should have some explaining power in determining the level of excess investments which is given by equation (9). (9) In other words, firms which still have some extra cash flow after meeting all of its obligations, investing for maintenance, opportunities and paying the dividends, should be observed as squandering this extra cash flow in excess investments. Another basic assumption of this model is that firms are not changing their debt level significantly. New debt and debt repayments are ignored in the model. When under-investment is observed, that is, when excess investments are calculated as negative by the equation (9), amount of excess investments is accepted as zero. The objective of the study is to explain the relation between over-investment and free cash flow. The dynamics of under-investments and over-investments is believed to be different.
Empirical Findings
In this study, 11 years of balanced data for 154 firms is employed (between 2005 and 2015) . The sample includes only non-financial Borsa Istanbul (BIST) firms which have 11 years of consecutive data available. Financial firms are excluded. Investments in tangible assets are not vital for financial firms. All firms within BIST fulfilling this criterion are included in the sample.
There is always a lag between the investment and the related return of the investment. The lag values of investments are, as expected, found to be highly correlated (Table 1) . Firms' investment cycles generally extend over a year. Since they are highly correlated, to avoid multicollinearity problem, the lag value which has the strongest impact on the operational cash flow is used in the regression. Majority of the effects of lag values can be incorporated into the calculations by including a single lag value. To estimate opportunity investments more precisely, the lead time between investment and operational improvement is estimated. The impact of lagged values of investments on operational cash flow (ch_EBITDA) is given in Table 2 . In the dataset, firms seem to collect most of the rewards of investment with one year lead time. Investment with a year lag has the biggest coefficient among the other lag values included. So opportunity investments are estimated with single year lag (Equation 7). Variables which are conjectured to explain excess investments are given in Table 3 . Size, leverage, and market value-book value ratios are also used by Richardson 41 and Chen et al 42 . Close monitoring of shareholders is generally believed to mitigate the agency problem. Amount of free floating shares may increase monitoring level of shareholders and have some impact on excess investments made by the firm. So, a variable representing the ratio of free floating shares are included in the estimations as well. The regression equation estimated is given in equation (8) 
Estimations for the observation with positive free cash flow (after opportunity and maintenance investments) under different panel approaches are given in Table 4 . Although the coefficients are varied slightly, in all the panels, free cash flow is highly significant with a coefficient of around 0.15 -0.18. The model seems to explain more than almost 20% of excess investments.
Breusch -Pagan Test 43 suggests that error terms are independently and identically distributed (p>0.05), thus, the data seem to be appropriate for pooling. Additionally, Hausman Test 44 implies correlation between random effects and regressors (p<0.05, Table 3 ). So, random effects model is not appropriate and pooled panel model seems better fitting to our dataset. Yet in all approaches, coefficient of FCF is highly significant and in the rage of 0.15 to 0.19. (Table 4 ).
43 Breusch, T. S., and Pagan, A. R. (1980) . The Lagrange multiplier test and its applications to model specification in econometrics. The Review of Economic Studies, 47(1) , 239-253. 44 Hausman, J. A., and Taylor, W. E. (1981) In Table 5 , regression results with inclusion of different independent variables are given. Single independent variable model (only with FCF) explained over 24% variation in excess investments. When other variables are also included in the model, R² slightly improves. In the determination of excess investment, besides free cash flow (FCF), size of the firm (which is proxied by assets) is significant. As free cash flow and size of the company increase, the amount of cash squandered in investments with returns below the cost of capital of the company increases. The coefficient of FCF suggests that almost quarter of free cash flow (between 19% to 28%) not used in sustaining(renewal) investments, opportunity investments or paid-out as dividends is invested in low return projects. In other words, when the cash flow is high, firm wastes significant portion of this cash flow. In the determination of excess investments, ratio of free floating shares, leverage and market-to-book equity ratio seem to be immaterial. The single most important factor which affects whether a firm makes excess investments is the availability of the funds. Whenever these excess funds are available to the management, management prefers to invest some of these funds whatever the return is. The findings actually confirm the findings of Richardson 45 and Chen et al. 46 . Richardson suggested that 20% of free cash is over-invested by firms whereas Chen et.al. offered 29% for the same relation.
When firm has cash flow above maintenance and opportunity investments, the firm has to return back this cash to the equity holders in the form of either dividends or share repurchases. When these excess funds are left in the company, as suggested by most of the prior of studies and the theory of agency cost, they may be misused by the management in attempts to enlarge their empire. Empire building can be avoided by close monitoring of the shareholders. Shareholders should monitor available opportunity investments, that is, investments with expected returns above cost of capital of the firm. When the firms' cash generation is more than the available investment opportunities, the excess free cash flow of the firm must to be demanded by the shareholders.
Otherwise they will be invested in discretionary investments and wasted. Eventually, the firm's average return will decrease. 
Conclusion
In a perfect capital market, firm's investments should not be related to internal cash generation. Investments are expected to be determined only by the available opportunities. However, this study, based on observations of 154 firms in Borsa Istanbul over a period of 11 years, found a strong relation between the free cash flow available after sustaining investments, opportunity investments, dividends and the over-investment, which is defined as investments on lowreturn projects. In contrary to previous studies, this study used a direct approach to estimate the opportunity set of the firm. The study assumed that for an investment to be defined as an opportunity investment, its return has to be at least as much as the cost of capital of the firm. As predicted by the theory on agency costs, any cash flow generated in excess of investments on opportunity set of the firm and dividend payments, found to be misused by the firms' management. Shareholders is better off if firms return back these excess flow to the shareholders instead of investing them on lower return projects. Shareholders should request higher dividend distribution, when the firm's cash generation is beyond the available investment opportunities. Otherwise, as proposed by this study, management is likely to misuse significant portion of these excess funds in low return projects and waste them.
